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U- Fi; LTt^tgf •5c 1 0 2, 10 

4A5MT J«^-ffl±T{rEBSn, MT J 3g^-^->->'l' 




(2) 



J©CD#:?E0TT\ SfitrlEl^T^C h;6^Tt^^aj§$^ 

M fd^ 2 cZ) :x - +M1 ± E ® $ i^ '5 ^ 2 0 ^Stt c7) S4 
Mv'-^v Ki:=&-&^, filter 1 c^i/-;v K*^e>BijfH^ 1 

[Sf*:^5] mum 1 c^;^-?--9-^*^fuia^i cd^>-;w 

5 iSHcDSt^ 0 Fo 5£? 



1 1 -2 1 3 3 5 1 

2 

ia. ^aimsi[;6^«jfB^i st;m2(Dv-;uFrp^^sftn^ 

tr;ii:>^j:<. lufSSS^ h V ^ .'i^^g^^a cxstt^f^t- 
^^sn-s. ft*^lfHS?CDic^O--^y Fo 
CtS*3g9] fJfSic^ *3 ^y F^^J^-S-SiK^O/SiA^ 
-v-y Y(D-^Xi>^. »^^1 tS«®Sc5i»9^-y Fo 

[iS*3S 1 1 1 Mfsm 0^^2 00 >^-;b FcD#^7J>^-^ 

2C5x-^--9-/i7!)^ffIs^2 cDSz-vi- F©Sirl2-?xy^;5';u 
fifeSt±t3j^^$n, iufsmi2^t/»2c7)'>-;uFP^icDrpT 



-5, M*«i \ um<DmM^^y Fo 

Lit*:^l 33 ltj|alllS.U^I&2c^>'->'VF^^ N i F 
eX-^^ (XtiTa, Rh. Pt^/ttiNb) . CoZ 
r Nb^^. -ElXJF bA i S i -g-^'^-^tf i?^;^--/;^^ e> 

Fo 

e)r'-^=&=^m'r'5)5^^ ^"efeO. lu tSSt^ 0 --^ ^y F 
(ABS) frlBABStrSET^jrh U-'J>^- x> 

V Fo 

:x ■ F ^ >r -rno^mmMM'r ^ :^i^ti^h=r-^^^ 

trSilT^cC h U- Vi/ • xy F®=&r*-r^^'y F • ^ 

HUfB^-y F • =^ ^ U TC^HUfE h U- U • x> FffiJb 
trfe^T, ttrfB«iai®SS^^^^i2<^?t2sb<^m^U-F^ 



(3) 



1 1-213351 



mum 1 <D>^^'-'^m±(Dmu v y:^ji^i&^x^&'^x. 

V^^^^. mum 1 (Di^-)\^ K^^^fjfHH 1 CD 

-t^^=&:ai:T. itjg5m2cD>'-;vKtzig^#m>^N';^7!>^ 

m^m \ 6] mjf2^Hj®s^ftMhitria*2(^;^-5--»t 
^^m-^^^t^^^ -J y^y^m-^'kts. mim< i sis 

mo:>^v K • r -try -/'Jo 

'Sm!f^^\z. ^ 0 mrisis^^?^ttJlcD^'fii:^rR] ^ ^ so 

'Jo 



[lt*S2 2] fjIBm 1 'BLUm2<Tyi^-)\^ Kt:ijggg$n 

m^-^ 2 3 ] fj f£» 1 a 2 CD - JV F CZ)# ^ 

fj|2»i -^tH*^ fulfil 1 

2©;^-<"^/i;6^BtjtSSI2CDv'-;> Kc^mifB-^x ^ JU 

^i^±t-j^5g5n. fifsmistt;m2©>^-;i'Kr^0rBi 

-tr y >^ 'j o 

-5. If*:a2 3fB«tO-v^v F • T-t V^Uo 
[l&:*S2 5] mjta®l^t/m2(7)'>-;UF;&^ NiF 
eX-^^ (XtiTa. Rh. Pt^/it^Nb) , CoZ 
r Nb^^> :S.t/F e A 1 S i ^^^^ts ^ }\^-'^t^^ 

[if*S2 6] mU^v F • 'J T;J)^xT-<r 'J 

[0 0 0 1] maiiiSR : %m^^^m^^w>^ 

5 7 6 9 9^ (m^A^SS# : AM9 9 7 0 3 9) "M 
AGNETIC TUNNEL JUNCTION MAGNETORESI STIVE READ HEAD 

WITH SENSINGLAYER AS FLUX GUIDE". :5.t/fHl^9 5 7 
7 8 8-^ (ffi^ASS#-^ : AM9 9 7 1 3 7) "MAGNE 
TIC TUNNEL JUNCTION MAGNETORESI STIVE READ HEAD WIT 
H SENSING LAYER AS REAR FLUX GUIDE"t3M^f 

[0 0 0 2] 

jvm^ (MTj) ^^tcHL. mz. m^ffDizum^n 
tzT'-^^mm'rmm.t&i^ (mr) YtLxmm^ 

[0 0 0 3] 

[«£*ODatl^] mn.h>:^J\^m^ (MTJ) ^^(i. ^ 
[0 0 0 4] MT J ^i^*^S*«Jt::. VU^yF-:^x- 



ttM <=5 m«to ;^ tf V h -c^ tf y ^ffi^^ 

[0 0 0 5] S^^ffita (MR) -tryt^-ti. S4ttW*4;6-^ 
m&Un (ftlifi^Jtlti/^-vn^f (Ni8lFei9) ) <^ 

^:^ttesM}SJa (AMR) ^^izht-^^rnvf-r^a m 

t)^}^{zmmom^0&^o)mt. m.if\z^m'€m^ti\t 
[0 0 0 6] mm.m^mo)m^mi^mmK>^^y Kh lt 50 



(4) 1 1 - 2 1 3 3 5 1 

6 

<DUT J m^0^m^Z-D\^X\t^ *S4#f^m5 3 9 0 0 

UT J m^<D^mm.mtK mt j-^^o±Tt3Ee 
^n^m^±mm(omm<Dmmz^Kfmm^n^o zn 

fct (MR) mmom^^t. j?v^iS^^K^o^tt^^/c^i 
sz-yuFrBiiriBe^n. mmt^n^bt-^+^^zm^-^^^ 
mmm^z^D. mu^^zn^m^ntjii^-fn^ftaibux^ m 
t^^m^nms 3 9 0 0 6 1 ^o)m 1 o#r^) o i«v^® 

^m%\£-y vo)"^-^ xtmn^n^^z-^n. MRig^o 

^> S:^'^tg®«iE^=^>K-l^tr^-r^C ht^T'jr^o 199 
6^1 in27 Bf^C-tCD I BMcD^a^itm^s^m? 
5 7 4 2 :g^:^r[Ri0A'Y r;^=&^-r ^MT J 

m^i^K uR^ih^m\zmm^ri^n%') - h^^^-t 

tmm^-ji^h^tmmL. $e o T u - F ~y - K 

[0 0 0 7] 

trMT J ^^'^^-r^MRSt^O-N^y K^fg^-T^^^ 

X$>^o 

[0 0 0 8] 

^MIH®v':^v^^CO^-*t>£DMT J MRScliO^ 

^ CO P ^ I- ^ ^ 

^<7)JiTnEg$n. MT J -^^^y->'> Kt-ig^-r 

}v Ym<Dfsmfy^^K>\zfb^\^m^\z^ -y-^w Kr0i<7)m^ 
mm,m(D-^m^'^i&mr^tz}^^z -y-^u kcd#^ ;65-<x 

[0 0 0 9] 



1 2B.t;Ti?-^^ j:--^ 1 4;6^H^$n§Sa5 1 
0. Sl/^^N'- 1 1 ^^tso ^351 OSt/:^/^- 1 1 

mzmu^n^if^'ry his. -ELtfy"^ t.^^ • v^^^ 

^ .J . 4-:- h (breather port) (0^-l±T) 

3 y 2 4 i:: J: 0. T ^ ^ ^ x-^^ 1 4 j^gESn^o 
t^;?:-^^^^ 3 y 2 4ti, ^ ^ 2 0 =^f5^-r :^ ^ 1 

• F^-Y •;^tDi!jf^4'. SKlJ^-:?' 1 2;6^f2^7^>r :x ^ 1 

»; - T ^ n - u • 7f: X • 3 Y ;v • ^ - ( v c 

M) 7.^'<^2 0^-mz. U^y'x 1 60)^ 

/Sii^-^-y K2 5*^te^x >r 1 6±c^)^5'j:^x- 

[0 0 1 0] ^2 (i. 1 1 t^W.'O^'^rLfz.'f ^ X 

O^fE^r-V 1 6 Uott 'S^f^f^ttT ^^^^'^'^ 
yi/ 3 V2 4^f¥*ffltr^-ro -t^-x-Oi/ 3 y 2 4t^. ^ 
^O^h^:^ (Watrous) ^ ^Ts^yi/ -b^ ( I BMO 
*g4#i^^4 1 6 7 7 6 5-^t3fa«) ^cCifO. Se3S5^-< 

>^0th:x-<y'> 3 y-cfe^o c: -f :/0-9-:x-?y -y 3 

(i^-JyA)V^^m^^^^^. h ^y;^i/^^-^^2 5tr 
J; OfS^-r -f 1 6;6>?>^tB$n^x-i5^(i. /'-^ 
2 2±tlEM^n^mS[H]g§^'y n SF^O^^itilSS 

n-So h ^y>^>^^--ti-2 5 A^p>(D{t-f-ti°r^i^y->^ 
trSM*rso 

[ 0 0 1 1 ] 0 3 (i. M Ricli 0 Ka55i^St/^»S 
3i^-\-y Ka5^^-g'tr»C'&S^^0/#a.^^'y K2 5 

• y^^-f • ^ -/o^-y F • ^ ^ 'J Tcz)ir-<r 'J y 

. (AB S) 5^cC^, ^ J F • r(D«^ai®=^?^fiS 



(5) 1 1 -2 1 3 3 5 1 

s 

AB Sti:i:r-<T 'J y 0. [Hl^T^-f :^ 1 6 (g| 
1) 0D^®2i»^^FBlil=&:&Ct e>n^o SE^O-^^yFti. SI 
lat;m2£D¥-^' v-fmo lSt/G2c7)r0lt::£^^^x^M 

Stf®2<3^)^M'>->'^ FM S 1 St^S 2P^1trSfe^n^o 
MR-fey^4 0;6-^#t/T. 5^ ^y 1 5 (g!2) 

40hg^S*L. MR-fcry+^4 0 ir^-^- ^y ::^^G K G2 

mM'J - F^-y-^'l^ F S K S 2 ;&^^^^6lJt::*£^t' 
-So «e5fcC[)-r-f • F7^-/-eti. MR-try-th4 Oti 
AMR-by-9-"e$)^o SiZ^^s^^^y Ft*=i^;uSC^t/^ 
mm I 2^^^, :ine,;&>ifei^M I 1 ^ I 3 i:(7)rpT^ift 
^n-So -^bT I 125:1/ I 3li5Etr. %\3LXl%2,0^m 
S>T-PK P 2©rp1t36^^n^o ^y T^UGStiAB 
S^^O«i5fe«^fi55>^::^5V^T. M 1 S:t/ll2 a)SS®>t P 
K P 2 0PHltrS^^ni^M^^ ^y ':^=^S^#t-t-^o 

^ 1 ^^r/m2C9K®® p 1 > P2rttr^^$n. -^cDfe 
^^;65AB sir joV^T®^S^e^»f LT^^^o 

C!)«mii#iiA^ljfF<^K. [Elfe-r ^ 1 6±0S^^ h 

±(7)K<b«lS;6^^^*in^^^^^ FOMR-try^4 OF*g 
tr&Ab. •^C7)jg:^MR-try9-4 OcDfiSxA^a^^bf^o 

?5 0[)ffi*tS^t ;&^M R -tr y -t^ 4 0 ^ ^E^il: =^ 

^di-r'5^^t:ici;t9^m$n^o mS^^bTiJ^^-y >^ l 5 
(0 2) Jtt;|glbm-?<a«t::J;O^S$n. a.-+f .f' 
-^^t^S^^n^c |gi3t3^$n^i^^^'y K2 S^i" 
^-gr (merged) "-^^yFTfeO. ^ :i "Ct^Sc^ 0 -y F 
(Dm2cDi/-;u F® S 2;6^S^i^^^y FffiO^ 1 C7)K® 
)tP 1 LT^^^^n^o tf:^-/N*^y ^ • ^-J F (Ei^ 
^■T) "Ctj:, ^2C!)>'-;v F/IS 2S.t/^ 1 C5S4SM-P 

[0 0 12] AMRic^O-^v F ^^1" ^*S«J^ci4^ 
fBSSx'^;^:^' • F^^ -/CDiJ^cofi^. 1 7!7MBI 

Eiwxr^T ')y^':^'y^ ^(Di^t>Diz. F 

[0 0 13] *5l^t^. g|3cDic®0/Sii'5^-^v F2 
5f^CDMR-try^^4 O0ftf:>D\Z^m^nhMT J -try 
th^*-r'6MRgcliO---y FTfe^o 

[0 0 1 4] 0 4ti> ^^m(Dimmm\z^^MTj 
4 2-^^$n'5>x^y >?^^r^^®^7^>f 
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-e, ^Kfi^tzMTJ MRS?SlO;^y Fcoffi^^m® 
[0 0 1 5] E14S.l/^5 ^#K^-rS^. MTJ MR 

s 2Tt:::f5V^T. ^n^mmmmr ^mm^o) ^^-"^ 
0 ^ =^ ai 0 t - ^ -r ^ ^3 66 (7) « m u - K ^ L T t <si tg 

-r^o :intilg!4 ^::^3V^T. ^ i cds^-^v K S l/^^ i: 
i^tz:;^-?-^?-® 1 0 2, MTJ 1 0 0~SlxJ>^^-'^ 

n 1 0 4^ffii;TSB::^f^tz«n. s^t::^2cr>f>-^^ 

[0 0 16] MTj^^-i 0 otimi 

I 1 0. f&mh y^^ji^nmm i 2 0. Rzf±3n,m 

1 3 2^^tro 

[0 0 17] F 1 0 2 Jitrj^^$ns-<-xm 

m.m :^ 1 1 0 ti, - F 1 0 2 ±<z) - F ^ 
ti"T-y::^u- h"Ml 12. y^y^u-hM i l 2±(D 

s.^m^unmi i st/Tfflai-^^S3Sffittii i i 

iS^-grtTo 1 1 8li^^® i:t*t^n^o ^^cC-tf 

n^7b-ibXi>^o ±^n.m:^9 y 1 3 Oli"v 'J- Cf 
ree) "^/cti"^ffi (sensing) "sffi^tt^ 1 3 2. 2^t/ 
^ffi^SSSteH 1 3 2±t3?g^$n^«^^/c{i^-\' y tf 
y^® 1 3 4=^^tro =^tb^?S14»l 3 2tiS?S?Stt^ 

®i32ti. ^1vm^t'^^^<3:>^'t^ ^CDSSM^-^V 
(^^fPi 3 3T^$ns) ti^. abs 

(ABSti:E!4 0J^Mt3^tf5k®T'. gI5i::200^L 

tt/i 1 1 8CDK^t:^f°]l'— fiS:tiSitt37'j:^cfc-5trJ^J5E^ 
n-So h 1 2 ooftTom®;^^ ^ 1 1 

0 F^cDHSKSStt^ 1 1 8 ti, Tasmffi^^ ^ i?^ 1 10 
cD-as^J^^-f'SKTCife^S^SStt^ 1 1 6i:co^® 

tt^i 1 8(7?^^t:^fS]ti. -SStwABSizSittr, f^c 




J) 4$M¥1 1 -2 1 3 3 5 1 
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[00 18] 04tZl^Etr. ^^^m^m\ 32cD«<b 

^^g^i^rpjtr/W T;^-ri)/c66o!)>'NV Tx^a^tt^ 1 5 

0. ^XJj^^7 7.m \ 5 0^r^ai5S^ttMl 3 2SI/M 
T J fg^ 1 0 OOffeCD® ;!)-^^i^Rt/3^j^-r^^^^ 1 
6 0;&^^$n'g)o tft^^^^trr^/cit*. /Wr:?^5S^ 
ttg 1 5 o^i0 5^r^*^^n•rv^/ccv^o >'^v rxSs^tt 

iilSOli. C o P t C r -^^^^cCifCD^^tt^il^-efe 

5 1 T^$n>6) ^mSSeSttlf 1 3 20^^^-^ 
\0 y h 1 33hlHl--0[):^f^trtt^J$n^o 6 0 

ti, jff^iiriiT;^^ :^ (AI2O3) '^fz.x^^^ (Si 
02) -C'*)*?. :ini*^W T:^^SStt^ 1 5 O^MT J 

1 0 ost/7;-<--9-)i 1 0 2, 1 04?&^^*&^TS 
fci^)t3+:»^cJ¥^?=&*-r^;6^ 1 3 2 ^(7) 

mmm.^'b (5&j^©^w 1 5 3x^$n^) ^^^Mtr-r 

r^f^^\'^^ 1 5 0(7)aM* t (:::: 

-CM*ti^SSttMrt<=5*t5l4c^ 1 ^ffisa^/^ 0 

HI 3 2C7)M* t i^iLi-e^ccctntf^cC^Tiiv^o as. 

5SSS<^H 1 3 2rt"e{^ffl$n^N i (lOO-x)F e (x) (- 
:i-ex{ij^l9) y hti. .'nV T>!.^S4ti 

gl 5 Oh t-t»i@?^j:*S6^:^c<:5gKtt#3t4 («?iJAt^Co 
75Pti3Cri2) cDSSM^-^ y b^^<^7 2fe"efe^O 
T% T^^^S^tt® 1 5 OCDJ^^ti. ^/ilSSMtt® 1 
3 2cDi?SCD'>>'j:< h^J^2eT&So 
[0 0 19] ^B^tbmMI ti. mi c^)>'-.'^FS 1 

Sit:^f^t::S®i^ttM 1 l 6. Wi'm.^W^mi 1 8. h 

30 y%)vnmm\ 2 oat/«^a:i?s^tt^ i 3 2^ai:T. 

m2cD:?^-<--t?-)l 1 04ir^L. ?i^irm2<Di/-;u FS 
2^ac-r!±5;ti$n^o hy:t^;w»^li 
1 2 o^ai^r^ b y^^'^^i^^^st*- hy^^u^M 

1 2 OtzgligL. g^^-r^SH^^SStt® 1 1 8S.t/^f±i 

1 3 2c!)i$<kc^ffi*f:^fficDlllS"efe^o iB^x 

;B^ffi3S^tt/f 1 3 2CDK'fb:^f^'Sr^^ 
S]:;^r^ 1 3 3;i)^6I®nT. f ^cC^9-bI14CDffi®tr AOjZ. 

if 1 1 8S.t/i 3 2 0i^M^-^ y 1^ cr>ffl^:5'&^. «e 
h y:^;vmM04=&^^b^-ti-> m7!>^MTJ^^-l 

0 ocom^ffifeta)^<ki: LTSefe^n^o }fiSior<7)^ 

-ftA^T^^ • F^ -< -/m^-^^t' ci: o^ffi^n. x^r 

;v FS 1 j^t/s 2 ^aC'S^mmjKt^. '^Mi^jgiii 1 6 

0trj;0. A^r%^m^m\ 5 0 t-^f ^ :i =&Pliii 

^n-So j^Jt^i eoti*^^. j^^T7.^m.^m \ so 

^MT J 1 0 Oai/:;^^--^® 1 0 2. 1 0 42!)^^ 

[0 0 2 0] act::. MTJ^^^lOO (B!4S.l/gl5) 
50 cc>f^^6?j/cCtt*4a)3a<59^^t:)-ttJ'':>V>T^-<^r i:trt- 




(7) 

11 

^ „ g t J ^ ^ t - ^ V ^ CO T ^ ^ ^ CD fH t:: *f -r ^ ^ 
t ' ^ $ n § ^ t *l"r ^ ^ in CD S ^ ( i » ^ t T . 

m^L^tL-;^ (fee) Ni8lFei9^>''^^-^'il 12 
(0(111) ^g=&{Sii$ -1+^*^314 ;6-^^j:^c T^y-ZU 

- h ^m^m 1 1 2 ti, K^m.^m i i e 

^■yr^o jff^^^cCS^- T a cotetr C u if 
CDf cc^JS, ^/cti3 nm7!;M5 nmCOT a/3 nm 

T J ^-y^m.m-^^ ^ I 1 0 tj:, 4 nmON i 8iF e 
19/1 0 nmcOF esoMnso/S nmcON i 8lF e 
19 (^n-^nH 112. 116. 11 8trm) CDX^ 
'y^^^<^. 0 nm7!;M2 0 nmCOC ug 1 

0 2±cOTai/- F)l±t3^S$n^c Cu7:-<-^B 

1 0 2t^, SSc7)Sg^T^^l(0>'->'VKS 1 ^if^fiS 
-r'5*t*4±tra:i^?^ja£$n^o ?^t::> 0. 5nm73;M2 
nmOAlM'&#*L. ^ ^ X vSg^tf ^ r i: tr ct 0 h 

1 2 0 ;6^?^^5n^o cnt^AlgOs^^ 

h y^j\.m-mm i 2 0 ^j^^r^o ±spm@::^^' -y 1 

3 0ti5 nmCDN i -F e/ 1 0 nm^Ta (-^n-^n 
^ 1 3 2. 1 3 4tl^lS) co>^^'y^Tfe^o Ta^l 

3 4 ti. ^hcdPb^comt J 1 0 0 0m^mm<orzi^ 

aoti. 1 0 4 i: LTSitB-r^ 2 0 nmODA 

[0 0 2 1 ] Tfflllcomffi^^ -y ^ 1 1 0 |^CDB;6^)t^A^ 
-eafeO. A 1 2031^ ^^^'^^iSW 1 2 Oi^{3. i^-gr^m 

[0 0 2 21 m<D^^W±m 1 3 2 -Cfi. ;^tB5SKtt 
^ 1 3 2 i: h V^;UP>^® 1 2 0 iicoPa^CDl^St'. C o 
SL<tiCo(ioo-x)Fe(x) U\m7 0) . ^^ct^N 

i (lOO-x)Fex U\tme 0) (OSP^^-&^. g 1 3 2 




1 1 -2 1 3 3 5 1 

12 

cr)^^;^,^ Ni(iOO-x)Fex (xti«^?19) Uh^O^^m 
^t>-r^*t*4"Cfe'5o C o^L < tiC o (loo-x) F e (x) 
(xlij^J? 0) . ^y^iliN i (lOO-x)F ex (xti:*t;6 
0) CD^V^^®Ji^*t-^-^^^^^^^^tB® 1 3 2(0 
^ ^y h (0iS^t>-r«5^ti. ^13 2 (Di<^o:>Wi^&(Dmt-U 

coH^^KttJi 1 1 8 hX\t. LT:;tacON i 

(loo-x)Fe(x)® vy^jmmmi 

2 0 i:(Ol^®triact^n^C o^L< tiC o (lOO-x)F 
e(x) (xti)^7 0) , ^fctiN i (lOO-x)F ex (xti 

^fcti^iScO^SON i (lOO-x)F ex (xt^^6 
0) . ^fctiC o (lOO-x)F e (x) (xl^^i^TO) -g-^H 
J;03if#5n'5)o |^®)lt^«iitrti«^ 1 nm7!;M2 nm 

^T^jri^^bircto ot3ifi< 7^ci:^<t-^t'«i^^n^o mi i 

8cO:±^;i?^N i -F e coJ©'^. ffl^^iN i si F e ig't^fe 
[0 0 2 3] Fe-MnS?iKttiil 1 6ti. N i -M 

^t!)^ ll^5S«i4li7J)^KM6^tr"®!S (hard) "omUM 

oi.:JL±(Oftfecoi!^;6-bJ*S^^> ^J^t^C o -P t -C 
r-^^. Co-Cr-Ta^^. C o - C r -g-^. Co 
-Sm-g^^. Co-Re-^^. C o - R u -g^^. Rt/C 
o-N i -X-^^ (X = P t. Fd^tzltC r) tj:^. 
RXfC o-Ni-Cr-P tRtfC o-Pt-Cr-B 

[0 0 2 4] 0 4S.LP|gI5 t::&gabTJE-<^n/cMT J 
^^•fi. MTJm^l 0 0cO/Sa5JitrlS^?Si*ftll=&^ 

I214Si;ig!5ir^$n6MT J 1 0 0 * 
[0 0 2 5] iiSMffi^ (x ;^^^®co 1 

^1 0 0S.t;-^C0ll^X-<--t^® 1 0 2. 1 04(^.0 
4ai/0 5tl^$n^cte> t::. SSMi/->'l^ KS K S2 

50 ib^^taO. UR'^y'^i>m(Dm^m^i}-^<D^m^^^'f 
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1 ^ y^^fz 0125000 e-yh CD^Mtf h f§ 

[0 0 2 6] *^^Tti. -y-)VVS l'SLXfS2t^m.%. 
v'-^U Kti=^^ T'cCN i FeX^^ (XtiTa. R 

\^'^>v^v (FeAisi) ^^t^^mjSL-^nn^o 
(123) (D^^w-^mi^-f. ^msom^oi^m^^^ 

O-s-y KF*ilO:^^--*^P 1 0 21^Xfl 0 4<Dffifei(*^^ 

[0 0 2 7] gi3t3^$n^se5fce^^Tti, ^-^-y:^^ 

G 1 ^t/G 2 7!j^^O t'#< ?^^t^^n^ MR-t>-th4 
0 £35 U - Yt'^i^-}^^ K S L 'KXfS 2 t3m^6^t::^^t" ^ 

-jvvtmr^m'f-i 0 0'£:^i±iiH]gsi3j^§jgg-r^mMu 

CO 0 2 8] *%^(7)^^^Tti. iz-^WKSK S2ra1 
MTJ MR--'y K<7)j^^^tg0^ffi; 

-So ASlW'^cMTJ^^l 0 OOjpSti. 6 6nm^:J.T 
-e$)'5 (5 nmCOT a + 1 5 nm(7)P t +4 nmCDN i 
8lFei9+10nmcr>F e50Mn50+ 6 nmCON i 8lF 
e 19+ 1 nmcDA 1 2O3+ 5 nmCDN i 81F e 19+ 2 0 
nmOTa) o M'^. *fei^^-w :^]1G 1 . G 2 O^/^ 
(3[)ii:$t* 2 0 nmU^T-Cfe^o MTJ^i^l 0 

0;&5^> 7^@G K G2=fe<^fl3-r^ei3gF^t:'^ffl$n 
-aJg-ir. S 1 hS 2 i:c^)»^ti 1 0 6 nmi;ATT$)^o 
'cod^ti (tf -y -y :/^»c^ 0 ^MAM^/Jn^ 

v^;^c^ti:^SSt- ^i:. ) 1 ^ v^^/c 0 2 5 0 0 0 0 

B10 2, \ 0 At^'tri^fKDi^-'JVY S I. S 2 till 
-:>T. MR-^^y KCDi^^^&gJ^. Wy^Sfc»:)400 
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0 0 0l':Ji.T(7)M^K^twii^jn$n^o -^^-^M 

1 0 2St/ 1 0 4£:d^$;6^ ^n^n?. 5nmi;^Tt:: 

{gja^^n-s^. ^nvxmtn-o)UT :i mr^^i o 

Otr W y^^/cO 5 0 0 0 0 OUAToS^^e^ 

0 2. 1 0 4^<^ffiL, -^ne>cD*^^ss^t-^wi^ic 

[0 0 2 91 *:^Wcr>MT J MR^^O-^-y Kti:, S 

nmCDC u :=^-5i--9-H 1 0 2S:r/l 0 4, ff^SnmO) 

1 r Mn?£g|/^M T:?^I1116,JP52. 5 nmCDC o 

118, 1 nmODA 1 2O3 H y^)^^ 
mM 120. 'ELlfW'^ 3nmCDNi8lFe ig^ U -^M. 

^mt^h^^m^^^z^^K^. m^w-tmt^^^i 5nm 

y^^/^cO 1 5 0 0 0 0 0^Mfe^&Mx.^^ffiS:6^ 
[0 0 3 0] *^^TMi. ■7'J-3SK1^ill 3 2;6^«M 

-<--^mi 02, 1 0 4ti. ^n^n^i i 132 

^m^mi 1 6i:i^ttt-^7^yy^u-h^i 1 2, 

7 'J 1 3 2 k.m^'t^^^ -y tf y>/^ 1 3 4 

X-^-thUh LT^|gb#^o ^Jxt^, X-<--9-/il 0 
2 2li/T'>-;^u- h 1 1 2<Dnii\t. Ta tr ctOJg-^ff 
5 nm7!7M 1 0 nmTJ^fiS^n^o I^Utt::. ^^-ytfv 
1 3 4S.l/7:^--9-g 1 0 4C7)]^:^tj:, TatrJ;0 

-eti. MT J ^^-1 0 O0j^^^S.O^:^^--9-|l 1 0 
40 2. 1 0 4<7)®:$A^ffi«S^S^^-r^o *l&^C0^^ 

^ i/ - ;i. K-^ corBi(7)mm6^ffii^<7)'5Ttgtt ^ 

cd:i ^{^Hed^^n^ J:^t3, MT J^^-l 0 0:6^^ 
^n/c®i^^:::f3V^T, i>-;u KP4c[)^»^iitra-r ^ ^ 
\zXK>mm.-^n^o EI6-C{^. MT J^^-1 0 0;&^?^^ 

no-?x:;^^;i/l 6 K i 6 3 ^*L, ^Htrct 0 
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[0 03 1] i^^moMTJ MRmmK^^^y ^0)^0) 
OD^i^/i t:i »:> V/ - ;u K ^ ^« ^ n^cC it nt^^'cC ^ ^cc 

[0 0 3 2] m7 7bmm l l *^§gcDMT 

[0 0 3 3] 1^1 7 tr, -^n-trJ^tii/-;!- 

FS 1 1 0 2. MT J«-7- 10 0.^ 

9lflJ^r'6o ;^-^--t^/itt*4 1 0 2ti. Ta. A U 5(? 

Ji'^O nm7^M2 0 n mCOKBO^^^^-r^o S 
lieii. Fe-Mn. Ni-Mn. Pt-M 
n. I r -Mn^U^P d -Mn/jr^c^). =tf ^ t^cC^^OW 

7 nmlbms 0 nm(DmmT$>^o 1 
1 8t*Sf®twiiN i - F e ^tz\tN i - F 

^i:C oa)^IKo[)2«/i-efe^o N i -F e-g'^^tT)* 
M6^:^cC^$ti2 nm7!;li 1 0 nm-^feO> Co^tDAffl 

^120i:LTa)T;W^ ACDJP^ti. 3*^0. 5 n 
m7!7Sl. 5 nmOmm'V&^o yJ-^M^km I 3 2 
itmnN i ~F e^±t}K ^fz\tC o i - F B'^^ 
CD2tt^T&0. 1 0 nmJbmZ 0 nm(7)N i -F 
e-^^h, W$0. 2 nm71;M2 nmCDC o ^^^^J5g 
-So 1 0 4ti, 1 0 2 t::PILT± 

[0 0 3 4] zn^omtK ii:^. >r :ty • fcf-Af+ 
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e)CZ)li;i)^U>^^ H 2 3 0=S:fflV^T. 'J V :? >f 0 

. ^ u>>?^Cci;»9 u>^;^h 2 3 o^3c^:o^^^n?^ccv^tt 

trJ;D. h 2.3 0;:)^ff^EL>'c^:V^M^m(^® 1 0 

2, 1 0 O^tr/1 0 4^l^*-r^/::tt-?:'t*''^Utr. Htr 
/SSPv'-yU KS 1 0±®:6-^4j. dfcCt#*4?!)^l^* 
SnSJ:-5t'iaf+^n^o Ui/^X h)i2 3 OliJffi'^. T 

• ^ V y^H^o^m. mi Ot::^^n^cJ:^t3. 
r;l-^ ^^/itiS i O2''j:^Oi^j^#3|40J12 5 0 
-Y^t V • hf-A^/vil*RF::^^N*^y ^ V y>/l3cfcO. 
'>3^j:< t:^ di^S^t/^?.-?-^^^ 1 0 2. MTJ^^lOO 

i^m^n^o f&mm2 5oo:)iimm. u>?xhe23o 

zy'-jVVmS2f)K Pt-y • tf- A#S^L < t^RF^ 

[0 0 3 5] ±i[E(7)^n-feX(i. [gl 4 t3^$n^ J; o 
tr, -^1^1 5 0f^tr^eS<^*tJl4^ffi^iAtrc:i:tr 
7 1 3 2c7):g^;^f^cD>'W T;^^;^cti 

[0 0 3 6] :>(^^--^m. y) -Rrjm'^^M\^m. v 
>^jvmit^mRrj]^^M^m<D^i^<Dm^^^. son 

m7!;M8 0 nm0©ST$>^o Tfflf>->'VFS 1 li. 3 

xmTi4m^n^ii&mm<Dm^\t^ i 2 o nmj;AT-c* 
-So miJbMmi ix^m^ntzm^^m^m^^ 

^:i(Dmt^ >yyS;!)^5 0 nmT^MB 0 nm 

UT J '^y'^f}^^mntzmm'C(Diy-j\^ 

h*T^^mS'ib^. 5 0 nmT^MS 0 nmTti^cC tt3. 1 
2 0 nmi;JLT0MT J MRit^O-^^v F*:*m-rSo 
7 'j -SSlKii^ 1 3 2;6^ 2oO[)v'-;V KPh^^^wCO^^ 

y':f^(D^'b\z&.m^i^^n^ (-r?^j:^t>» 1 3 2^s 

1 0 2S.O^ 1 0 4 CDS^$. S 1 ®:t->''<^ U Vi/iD 

iP^, at/Eii O0Xg-ef+g$ns)^)^/i2 5 ocT)^ 

[0 0 3 7] MT J -tr y-9-C7)iii£]S.t/?^^^^^^ 
to^^^m-^^fzi^lz^ R^m^km 1 1 6 t: LTF e - 

i^S;6^F e -MnOEfli§fia (blocking temperatu 
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F e-Mn^ti^t^^^^®i8tt® 1 18^0)^ 

mm^'viM<Dmi i i i 8=&i*&^-r^-^t^ct o 
^m^Hho m'^^M&m 1 1 8o:)mit:f3\^\t^^mm 

n]mm\t. m4co^w i i 9\z^K>^^m^v^^. ® 
^ttsi I 8t^^mmmiz^K)m^yj^^^^<^^^^o 

Fe-MnCDlfl«SSlUTt7)i^ffiTli, ffii^K 

e^-fb::^ ti: ^® 6^ t3 0 t ^j: V >o 
[0 0 3 8] i§3 6-Cili-<e)ny^c*:5l^c7)^SE^J(^. MT 
J ^^=-1 0 OC[)®mi:|WI — oBffi^^U, MTJ^^-t:: 

j7g-< 6 n J^fig :/ n ^ 7. ^ ^te^ y n -tr fri J: D ?^J5g 5 
nf#^o L;i?-b^j:;b^^, MT J 1 0 0 -^-^t 
H 1 0 221U^1 0 4ti, E!9tz^$n^ 

Tfflo-^7';^5'>'v/ctt;6^^^$n^Slffl^jti. ^lOi^ 

TM(D'mz^ T;4-hU>?:^h230 ^I^^L/c^. 
[0 0 3 9] :J^^^cD«^tr &I LTI^rilT 

[004 0] (1) ^^m^^z^m-^n^h^. m^w±^ 
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^2C0*mttO^^v'->'^Kh=Sr#^> lutamic^v'- 
S:U^mjISll2CDX-^--+^/i=l:ai:TmffB^2c?)v'--;W K 

(2) HfriaK^h v^>'H^'^^MHm2cDX-«-'9-»i: 
M^^JtW-r-S^-v tf ViJ^'g^^r^tr. ItTlB (1) IBS?© 

(3) |fjia^2C5 7.-?-+Ml:6^ luia^Mh y^^.'Ui^'^ 

IB (1) fB«(7)f!^*?-^^v Ko 

(4) fjfBia^®i8tt®i:^Mt. I^S^^g^^'&trcfcO 

iuiBia^3S^tt^tD^'fL:^fRi^^s-r^s?sffitt^=^^ 

tf. mJlB (1) fB«?a)fc5iO'^'y Ko 

(5) fijfB^l cD7:-^--^tg*^fjfB^l cr)'>-;uK±tr 

^mjfBlSI^®i4ttlii:(^F^1^'SBB$n. ffifBH^^^I* 

(4) lE^OillKO-^'y Fo 

(6) muBi(Dy^^--^m±^zmw-^ri. tuissssK 
-5. fluiB (5) mmcomM'o^-j Ko 

(7) fluIB^ 1 lufBS5ffiiKtt/l©?^fiS 

(5) tim<DmMK>^^y Ko 

(8) En5n^±ia)^«c^TT\ mjfB^£ii?SSi14llcDiS{b 
(1) IS«c[>^li»9--'y Kc 

(9) mumM^^-j Ytm^^mM^^/m^^^^v k 
o-as-cfe^. friB (1) umo^mM'o^v Ko 

(10) BUfEmi25:t/m2or)>^->'UKt3«^gg$ni>^m 
[HlSS^^tr, MIB (1) fB®t^ic^O-^'y Ko 

(11) BulB^125.t/^2a)i/-;UKcr)#^;6^-<x:^^ 
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mB^ I <o:^-<--^Mf)^mmm I (Di^- 
m,^^')^^^^^^ fjia (1) um(Dm^K>^y Ko 

(1 2) mM^r'T.^ Ji^^^o)^^ (D'^^'^K luteal 

(11) t^mommo^y Fo 

(13) mmmiRXfrnZo^iy-Ji^h^^K N i FeX-^ 
^ (XtiTa. Rh. Pt^/ctiNb) , CoZrNb 

RXfFeA 1 S i ^±^^ts^ Jl^-^:^' ^MIR^ 

n^nnt-^tc^. mm (i) mm(DmmD^y Va 

(14) mmm^o^y h^^mmmv"^ :^^f)'^^'r'~ 
^ >?.i:^c[)^®i:^f^-r^xr-<r U (ABS) 

$n^^tS'eab'S)> fiis (i) fs«cDiE5iO^'y Fo 

(15) ^tti[Higst::^i^^n6h^. mm.mm'f^ y^<^ 

F • Ti:, mu--^-j F • 'J rolute h u-'J 
y . FM±t'fe-^'t> mffS^minlSS^cDi^fEO/c 

A6t7)mgtu - F^titt-r^ii 1 <Dm^^^(omm.'i/-)^ f 

i:. luiEHl cDv'-^uFicctmi c^#mtt(7);^-5--*t® 

y1^>'V^Sg±t::g^»tTgBe$n. SfjfET-* >f >^ ^ ^ 

^mttcr):^-^--^^® fjfS®2cD:^-<--*^/l±i::EE 

F;6^^mjis^ 1 BUIE^^ h 

i^'^^i/fuls^2 09;^^--»t®^iii:T. mjfem20v' 
Ft::S'&^m^N^:^*^Jitt^n> |ijK^N*:^;6^mrfS b > 

(1 6) fjfS^tti®«tt^^mJism2C[):^-<--9-^i:a) 
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*JIW-r'5=^-V'^vt:f>^*/S=&^tf. fjie (15) 12®^^ 
-V ^y K ■ T -tr > 'J o 
(1 7) fJfE^2 0!)>«.^--9-®?&^ BtlfS^M h 

HUE (1 5) ^m(D^v F • 

(1 8) Mtemi<^:^'^-^Ji^WtSH^5S^i4H^<^ 
t3 J: fj te s tt/i ^^b:^ fpi ^ @ ^-r ^ 

M^^tr. fits (1 5) lE^cD-s-y F • T-try/'Jo 

(19) Butsmi cD>^-^--9-®±t3EE^n. HfjieSsS 

n-S. SufS (1 8) lE®©'--^^ F • T-tyyjo 
(2 0) fjIE^ 1 C!)>;-?-^t/i7!)^ MIES^i^tt/i^?^ 

IfjfExV^^U- hJfil'Bg^MStUT^^^n^. MIE 
(1 8) Umo^^v F • T"feV>^Uo 
(2 1) fn^iaKS0^^£c;5TT% fjtE^ai?SiSftM<7)S4 

iStt]li:lulEtfe{±i®®141ii:^^rs^t^ES^^^ BUlEA-f 
T :x SSSSttS ^fj lE^ tt® ^ ^^"^ ^ 

i^jii^h'^-^^. lufE>c-^--9-ffl;i»^MfE^^]f t::J:OBU 

fjfE^l Jlt/^2(Z)>'-;uFrB^=feSEn^i:^t'> IfjfE^ 

(1 5) tE«cD--^y F • 7H:rV:/Uo 
(2 2) |tjtE^lS.t/^2cOv-;VFt:ig^gg$n^^aj 
30 [ElgS^^tj. ffilE (1 5) mm(D^y F • T-try^Uo 
(23) m^y^\'SLXjm2(D'^-)\^V<D^^ t^^'f^^ 

;v FofjfE-?xx^^;v«i^±trj^j5g$n, tufSll2cD;^ 

sufEm ^tt/^2cD>'-;^ FrBTcDrB^ii;:)^ 

igScrt^o fjtE (1 5) mmo^-j F • r-try 

(2 4) |!jIE-^T=':=^^^>'l'Mi^C5#^ fJlEHl 
4^ S.0^^2CD;^-<--t?-Jic^^^ c^S^^H— lulE 
(2 3) fE®0--'y F • T-trV/Mo 
(2 5) miiSmi&t/®2©i/-;l'F;&^ N i F e 
^ (XtiTa. Rh. Pt^iTctiNb) . CoZrNb 
St/F e A 1 S i 'gr^=&:-&tri?^>'^-':^7&^^^S^S 
nh^Ptt-^Uh. HUlE (15) iS«<7)^'y F • y-tr> 

(2 6) luIE^v F • 'J r;b^xT-^T V y^^* • ^ 

^ffi-cfe-s. milE (1 5) mmo)-^v F • T-fey^^^Uo 

50 immo^m^-^^wim^ 
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imsl *:^WcZ)MTJ URm^^Ki^y K^^EE^n 
Sl#m^-^'v Ktrf^i^LT> v-;wKHt'E® 

[Ej4] *^^OMT J MRStlXO-^-y KC7)MT J m 
imSl :^^m(DUTJ URM^O^y h^CD^lhi^\^ 

frsee^n-s. ■:^^m(DMTJURm^o^yy^<DmM 

[[i]7] >^-;wKS l±tr. 7:^-^)11 0 2. MTJ 
10 0. R-Cf±^:^^~-V-m 1 0 4c^/cS6cZ)#*^^ 

[1^91 -r :t y • 5 'j y ^'tr J: 0 U'>'x h/f trSt^n^^cC 

CD ?^^xg =ir El "C * ^ o 

1 0] ii£i^g2 5 0 ^nmr^. *^^c^mt j 

m 1 ] 
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